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DETAILED ACTION 

Specification 

1 . The abstract ofjthe disclosure is objected to because on line 1 , "imagning" should 
be replaced by -imaging-. Correction is required. See MPEP § 608.01(b). 

! 
I 

Claim Rejections - 35 (JSC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, 7, 13, 16, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jorke (US 6,283,597) in view of Eden et al. (hereinafter "Eden"; US 
4,599,730). 

4. As pertaining to claim 1 , Jorke teaches a bandwidth-enhanced laser imaging 
system (see Fig. 5) comprising: a plurality of lasing elements (lasers B1 , G1 , R1 , B2, 
G2, R2), each lasing element emitting a laser beam with a center wavelength X 0 \ and a 
spectral bandwidth AX\ (each laser inherently having a wavelength and spectral 
bandwidth corresponding to either red, green, or blue, respectively), wherein the center 
wavelength of at least one of the lasing elements is wavelength-shifted with respect to 
the center wavelength of at least one other lasing element (for example, the blue laser 
has a wavelength that is shifted with respect to the wavelength of the green laser), and 
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imaging optics (beam unification 32 and 32', and beam expander and condenser 30 and 
30'), wherein the combined laser beams have an ensemble spectrum A (the combined 
laser beams will inherently have a combined or "ensemble" spectrum). It is well known 
in the art that the center wavelengths for RGB light are approximately 610-630 nm for 
red, 520-540 nm for green, and 450-470 nm for blue. Taking the "at least one lasing 
element" to be the red|(for example 620 nm) and blue (for example 460 nm) lasers, and 
the "at least one other lasing element" to be the green laser (for example 530 nm), then 
the mean wavelength shift of the red and blue lasers is 10 nm from the wavelength of 
the green lasers (i.e., [(620 + 460)/2] - 530 = 10 nm). 

Jorke fails to explicitly teach that the combined laser beams have an overlap 
parameter y > 1, wherein y equals a mean spectral bandwidth of the lasing elements 
divided by a mean wavelength shift between the center wavelengths of the at least one 
and the at least one other lasing elements. 

Eden (see abstract) teaches green lasers having a. full width of half maximum 
(equivalent to "spectral bandwidth") of approximately 15 nm. These lasers have the 
benefit of being continuously tunable. Because these lasers are continuously tunable, 
these lasers can be tuned or slightly modified to the red and blue wavelengths, which 
are of close proximity in the spectrum to green wavelengths. 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to use lasers having a spectral bandwidth of 15 nm, as taught by Eden, in the 
laser imaging system of Jorke, in order to achieve a system having continuously tunable 
and adjustable laser sources, thereby increasing device customizability. In doing so, 



Application/Control Number: 09/902,453 Page 4 

Art Unit: 2674 

wherein the mean spectral bandwidth is approximately 15 nm and wherein the mean 
wavelength shift is approximately 10 nm, then the overlap parameter y is 15/10, which is 
greater than 1 . ■ 

5. As pertaining to claim 2, Jorke, as applied to claim 1 , teaches a modulator (34 
and 34') illuminated with the combined laser beams and receiving image control signals 

i 

to form a projected laser image (col. 8, line 51 - col. 9, line 22). 

6. Ascertaining to claim 7, Jorke, as applied to claim 1 , teaches that the lasing 
elements emit a primary color selected from the group consisting of R, G, and B (see 
Fig. 5, components 12 and 12'). 

7. As pertaining to claim 13, Jorke (see Fig. 5) teaches an illuminator for laser 
projection imaging with reduced speckle, comprising: a plurality of lasing elements 
(lasers B1 , G1 , R1 , B2, G2, R2), with each lasing element defining a laser beam with a 
center wavelength A, 0i and a spectral bandwidth A^j (each laser inherently having a 
wavelength and spectral bandwidth corresponding to either red, green, or blue, 
respectively), and a beam homogenizer (beam unification 32 and 32', and beam 
expander and condenser 30 and 30') that images the laser beams of the plurality of 
lasing elements on a common imaging surface (projection surface 20), wherein the 
imaged laser beams define an ensemble spectrum A (the combined laser beams will 
inherently have a combined or "ensemble" spectrum). It is well known in the art that the 
center wavelengths for RGB light are approximately 610-630 nm for red, 520-540 nm for 
green, and 450-470 nm for blue. Taking the mean center wavelengths to be 620 nm for 
red, 530 nm for green, and 460 nm for blue, then the mean spectral separation between 
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the center wavelengths is at most 10 nm (i.e., the mean center wavelengths for each 
color is at most 10 nm from either the upper or lower boundary - for example, 620 nm is 
1 0 nm from either 61 0 nm or 630 nm). 

Jorke fails to explicitly teach that the ensemble spectrum of the imaged laser 
beams have a spectral overlap parameter y > 1 , wherein y equals a mean spectral 
bandwidth of the lasing elements divided by a mean spectral separation between the 

i 
i 

center wavelengths. 

Eden (see abstract) teaches green lasers having a full width of half maximum 
(equivalent to "spectral bandwidth") of approximately 15 nm. These lasers have the 
benefit of being continuously tunable. Because these lasers are continuously tunable, 
the wavelength of the^e lasers can be tuned or slightly modified to the red and blue 
wavelengths, which are of close proximity in the spectrum to green wavelengths. 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to use lasers having a spectral bandwidth of 15 nm, as taught by Eden, in the 
laser imaging system of Jorke, in order to achieve a system having continuously tunable 
and adjustable laser sources, thereby increasing device customizability. In doing so, 
wherein the mean spectral bandwidth is approximately 15 nm and wherein the mean 
wavelength shift is approximately 10 nm, then the overlap parameter y is 15/10, which is 
greater than 1. 

8. As pertaining to claim 16, Jorke (see Fig. 5) teaches a laser illumination source 
for a bandwidth-enhanced laser imaging system, comprising: laser means (lasers B1, 
G1 , R1 , B2, G2, R2) emitting laser radiation with a spectral bandwidth at a plurality of 
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spaced-apart laser wavelengths (each laser inherently having a wavelength and 
spectral bandwidth corresponding to either red, green, or blue, respectively), and beam 
combining means (beam unification 32 and 32') for combining the laser radiation to 
illuminate a common area (projection surface 20). It is well known in the art that the 
center wavelengths for RGB light are approximately 610-630 nm for red, 520-540 nm for 
green, and 450-470 nm for blue. Taking the mean center wavelengths to be 620 nm for 
red, 530 nm for green, and 460 nm for blue, then the difference between the space- 
apart wavelengths averaged over the laser means is at most 10 nm (i.e., the mean 
center wavelengths for each color is at most 10 nm from either the upper or lower 
boundary - for example, 620 nm is 10 nm from either 610 nm or 630 nm). 

Jorke fails to explicitly teach that the spectral bandwidth averaged over the laser 
means is greater than a difference between the spaced-apart wavelengths averaged 
over the laser means. 1 

Eden (see abstract) teaches green lasers having a full width of half maximum 
(equivalent to "spectra 1 ! bandwidth") of approximately 15 nm. These lasers have the 
benefit of being continuously tunable. Because these lasers are continuously tunable, 
the wavelength of these lasers can be tuned or slightly modified to the red and blue 
wavelengths, which are of close proximity in the spectrum to green wavelengths. 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to use lasers having a spectral bandwidth of 15 nm, as taught by Eden, in the 
laser imaging system of Jorke, in order to achieve a system having continuously tunable 
and adjustable laser sources, thereby increasing device customizability. In doing so, 
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wherein the mean spectral bandwidth is approximately 15 nm and wherein the mean 
wavelength shift is approximately 10 nm, then the overlap parameter y is 15/10, which is 

greater than 1 . j 

t 

9. As pertaining to claim 17, Jorke (see Fig. 5) teaches a method of producing 
bandwidth-enhanced laser radiation, comprising: producing a plurality of laser beams 
(via lasers B1, G1, R1|, B2, G2, R2), each laser beam having a center wavelength X 0 \ 
and a spectral bandwidth AX\ (each laser inherently having a wavelength and spectral 
bandwidth corresponding to either red, green, or blue, respectively), wherein the center 
wavelength of at least one of the laser beams is wavelength-shifted with respect to the 
center wavelength of at least one other laser beam (for example, the blue laser has a 
wavelength that is shifted with respect to the wavelength of the green laser), and 
combining the respective laser beams into a spatially overlapping beam (via beam 
unification 32 and 32'), wherein the spatially overlapping beam has an ensemble 
spectrum A (the comb'ined laser beam will inherently have a combined or "ensemble" 
spectrum). It is well known in the art that the center wavelengths for RGB light are 
approximiately 610-630 nm for red, 520-540 nm for green, and 450-470 nm for blue. 
Taking the "at least one lasing element" to be the red (for example 620 nm) and blue 
(for example 460 nm) lasers, and the "at least one other lasing element" to be the green 
laser (for example 530 nm), then the mean wavelength shift of the red and blue lasers is 
10 nm from the wavelength of the green lasers (i.e., [(620 + 460)/2] - 530 = 10 nm). 

Jorke fails to explicitly teach that the ensemble spectrum of the spatially 
overlapping beam has an overlap parameter y >: 1 , wherein y equals a mean spectral 
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bandwidth of the laser; beams divided by a mean wavelength shift between the center 
wavelengths of the at east one and the at least one other laser beams. 

Eden-(see abstract) teaches green lasers having a full width of half maximum 
(equivalent to "spectral bandwidth") of approximately 15 nm. These lasers have the 

benefit of being continuously tunable. Because these lasers are continuously tunable, 

i 

the wavelength of these lasers can be tuned or slightly modified to the red and blue 

i 

wavelengths, which are of close proximity in the spectrum to green wavelengths. 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to use lasers having a spectral bandwidth of 15 nm, as taught by Eden, in the 

i 

laser imaging system of Jorke, in order to achieve a system having continuously tunable 
and adjustable laser sources, thereby increasing device customizability. In doing so, 
wherein the mean spe'ctral bandwidth is approximately 15 nm and wherein the mean 
wavelength shift is approximately 10 nm, then the overlap parameter y is 15/10, which is 
greater than 1. 

! 
i 

10. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jorke in 
view of Eden and applicant's admitted prior art (admission). 

11. As pertaining td claim 3, Jorke, as applied to claim 2, teaches all the limitations 
presently claimed with 1 the exception of teaching that the overlap parameter is selected 
so as to reduce speckie in the projected laser image. 

Admission teaches that speckle in a laser projection system is reduced when the 
spectral bandwidth is in the range from 5-15 nm (pg. 2, line 14 - pg. 3, line 19). It is 
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well known in the art that it is desirable to reduce speckle so as to improve image 
quality. ! > 

! 
I 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to adjust and tune the laser sources in order to reduce speckle, in order to 
improve the quality of the projected image. Furthermore, wherein the laser sources of 
Jorke/Eden output laser light having spectral bandwidths of approximately 15 nm and 
wavelengths of 620 nm for red, 530 nm for green, and 460 nm for blue, then the 
projected laser image will naturally have reduced speckle, as taught by admission. 

i 

12. Claims 4, 5, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jorke in view of Eden and Gibeau et al. (hereinafter "Gibeau"; US 5,715,021). 

13. As pertaining to claims 4, 5, and 9, Jorke, as applied to claim 1, teaches that the 
lasing elements are arranged in a common emission plane (see Fig. 5). Jorke/Eden 
thus teaches all the limitations presently claimed with the exception of teaching that the 
lasing elements are semiconductor diode lasers forming a two-dimensional array. 

Gibeau teaches an image projection system (see Fig. 1) wherein the lasing 
elements (104, 106, ahd 108) comprise a two-dimensional array of semiconductor diode 
lasers (col. 12, lines 26-39). 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to utilize an array of semiconductor diode lasers, as is taught by Gibeau, in the 
laser imaging system of Jorke/Eden, because semiconductor lasers are relatively 
inexpensive and easy 'to produce. Furthermore, by using an array of these lasers, it is 
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possible to achieve, a less error-prone imaging system, as each color generated relies 
on a plurality of laser elements and not on a single laser. 

j 

14. As pertaining to claim 8, Eden, as applied to claim 1 , teaches that the lasing 

i 

i 

elements emit optical radiation in the UV range (see abstract). Jorke/Eden thus teaches 

i 

i 

all the limitations presently claimed with the exception of teaching an optical frequency 

converter pumped by the lasing elements. 

i 

Gibeau (Fig. 6, component 710 and claim 1) teaches an image projection system 
comprising an optical frequency converter for multiplying the frequency of the laser 
beams. \ 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to include an optical frequency converter, as taught by Gibeau, in the laser 
imaging system of Jorke/Eden, in order to realize laser light of different harmonics, 
thereby achieving a more customizable imaging system. 

15. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jorke in 
view of Eden and Hargis et al. (hereinafter "Hargis"; US 6,154,259). 

16. As pertaining to claim 6, Jorke, as modified by Eden, teaches all the limitations 
presently claimed with the exception of teaching that the ensemble spectrum has a 
bandwidth between 1 and 10 nm. 

Hargis teaches a laser projection system, wherein the laser sources have a 
bandwidth of less than 1 nm (col. 9, lines 48-57). Taking these laser sources to have a 
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bandwidth of just less than 1 nm (for example 0.9 nm), then a plurality of these lasers 
(for example 3) will haye a combined bandwidth of between 1 nm and 10 nm. 

It would have been obvious to someone of ordinary skill in the art at the time of 

j 

invention to use in thejlaser imaging system of Jorke/Eden, individual laser sources 

i 
j 

having low bandwidths (for example 0.9 nm), as taught by Hargis, in order for the 
combined laser beam |of Jorke/Eden to have a similarly low bandwidth (of between 1 nm 
and 10 nm), thereby improving laser color characteristics. 

17. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jorke in 
view of Eden, Gibeau, and Karakawa (US 6,304,237). 

18. As pertaining to claim 10, Jorke, as modified by Eden and Gibeau, teaches all 
the limitations presently claimed with the exception of the optical frequency converter 
being either OPO, SHG, SFG, periodically-poled and quasi-phase-matched nonlinear 
optical structures. 

Karakawa teaches an RGB laser light source display system comprising an 
optical frequency converter that is either an OPO or an SHG (col. 3, line 61 - col. 4, line 
9). : 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to use an SHG optical frequency converter, as taught by Karakawa, as the 
optical frequency converter in the laser imaging system of Jorke/Eden/Gibeau, in order 
to realize laser light of the second harmonic. 
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19. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Jorke in view of £den and Ohtsuki et al. (hereinafter "Ohtsuki"; US 6,590,698). 

i 

20. As pertaining to claims 1 1 and 12, Jorke, as applied to claim 1 , teaches that the 

i 
i 

imaging optics includes a beam unification component (32 and 32') and a condenser 
lens (30 and 30') providing for uniform illumination (col. 8, line 65 - col. 9, line 13). 
Jorke/Eden thus teaches all the limitations presently claimed with the exception of 
teaching that the bean unification component is an integrating fly-eye lens. 

Ohtsuki teaches a laser apparatus comprising an integrating fly-eye lens (col. 42, 
lines 12-37) used as an integrator for a laser beam to improve illumination uniformity. 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to use an integrating fly-eye lens, as taught by Ohtsuki, as the bean unifying 
component of Jorke/Eden, in order to further improve the illumination characteristics of 
the projected laser beam. 

21. Claims 14 and-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 

i 

over Hargis in view of feden. 

22. As pertaining to claim 14, Hargis (see Figs. 11 and 12) teaches a bandwidth- 
enhanced RGB laser projection system with reduced speckle, comprising: three 
illuminators (155, 156,' and 157) associated with a respective R, G, and B channel and 
producing R, G, and B* illumination, a beam combiner (combiner 1 71 ) for combining the 
R, G, and B illumination, and projection optics (projection lens 166) for projecting the 
combined R, G, and B illumination on a projection display (projection screen 167), 



i 
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wherein at least one of the R, G, and B illuminators comprises a plurality of lasing 
elements (arrays 152, 153, and 154), each lasing element emitting a laser beam with a 
center wavelength Xo\ and a spectral bandwidth Ak\ (each laser inherently having a 
wavelength and spectral bandwidth corresponding to either red, green, or blue, 
respectively), wherein ithe center wavelength of at least one of the lasing elements is 

wavelength-shifted with respect to the center wavelength of at least one other lasing 

t 

t 

element (for example, the blue laser has a wavelength that is shifted with respect to the 
wavelength of the green laser), and imaging optics (152, 153, and 154) that combines 
the respective laser beams to form the R, G, or B illumination, wherein the combined 
laser beams have an ensemble spectrum A (the combined laser beams will inherently 
have a combined or "ensemble" spectrum). It is well known in the art that the center 
wavelengths for RGB light are approximately 610-630 nm for red, 520-540 nm for 
green, and 450-470 nni for blue. Taking the "at least one lasing element" to be the red 
(for example 620 nm) and blue (for example 460 nm) lasers, and the "at least one other 
lasing element" to be the green laser (for example 530 nm), then the mean wavelength 
shift of the red and blue lasers is 10 nm from the wavelength of the green lasers (i.e., 
[(620 + 460)/2] - 530 = 10 nm). 

Hargis fails to explicitly teach that the ensemble spectrum of the combined laser 
beams have an overlap parameter y > 1 , wherein y equals a mean spectral bandwidth 
of the lasing elements divided by a mean wavelength shift between the center 
wavelengths of the at least one and the at least one other lasing elements. 
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Eden (see abstract) teaches green lasers having a full width of half maximum 
(equivalent to "spectral bandwidth") of approximately 1 5 nm. These lasers have the 
benefit of being continuously tunable. Because these lasers are continuously tunable, 
the wavelength of these lasers can be tuned or slightly modified to the red and blue 

i 

wavelengths, which are of close proximity in the spectrum to green wavelengths. 

It would have been obvious to someone of ordinary skill in the art at the time of 
invention to use lasers having a spectral bandwidth of 15 nm, as taught by Eden, in the 
laser imaging system of Hargis, in order to achieve a system having continuously 
tunable and adjustable laser sources, thereby increasing device customizability. In 
doing so, wherein the mean spectral bandwidth is approximately 15 nm and wherein the 
mean wavelength shift is approximately 10 nm, then the overlap parameter y is 15/10, 
which is greater than 1. 

23. As pertaining to claim 15, Hargis, as applied to claim 14, teaches respective 
modulators (131), each modulator illuminated with one of the R, G, and B illumination 
and responsive to image control signals corresponding to the respective R, G, or B 
channel (col. 10, lines 29 - col. 1 1 , line 42). 

i 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robin Mak whose telephone number is 571-272-7694. 
The examiner can normally be reached on Monday - Friday, 8:30 AM - 5:00 PM. 
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If attempts to r^ach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edpuard can be reached on 571-272-7603. The fax phone number 

i 

for the organization where this application or proceeding is assigned is 703-872-9306. 
Information regarding the status of an application may be obtained from the 

i 

Patent Application Information Retrieval (PAIR) system. Status information for 
published applications- may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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